Energy is an important material impetus for urbanization, while urbanization is also key factors that stimulate the energy consumption increase. The rapid development of China's urbanization in recent years has led to changes in the total energy consumption and structure, which will inevitably affect the realization of China's rapid and sustainable economic development goals. Therefore, this article was based on panel data from 2005 to 2016 of 30 provinces in China, used energy consumption as the explained variable, the urbanization rate as the core variable, GDP per capita as threshold variables, and selected GDP per capita, industrialization level, urban per capita disposable income, the density of urban population, the proportion of the tertiary industry as control variables. Meanwhile, the threshold model was used to study the threshold effect. We put focus on the nonlinear relationship between urbanization and energy consumption and the corresponding regional differences and hope to make reasonable suggestions for optimizing the industrial structure and finally realizing the coordinated development of urbanization and energy consumption in China. The results show that in the accelerated stage of economic development, the main impact of urbanization is to accelerate the increase of energy consumption. When the level of economic development enters the post-industrialization stage, the stimulation of urbanization on energy consumption becomes smaller, which means that the urbanization transformation will face great pressure on energy consumption. Therefore, this paper considered China in three areas, eastern, middle and western areas to transversely compare and analyze, and put forward three rationalization proposals: To speed up the marketization of construction, promote economic development of the western and middle region, and narrow the gap of urbanization development of areas; to coordinate urbanization development and energy consumption in the eastern and western regions, accelerate industrial restructure in the middle and western regions, and promote sound and rapid urbanization; to grasp the law of urbanization's effect on energy consumption
Introduction
Urbanization is the inevitable result of socialized mass production and economies of scale. According to the latest data released by the national bureau of statistics, the proportion of urban population in China in 2016 was 57.35 percent of the total population, which was higher than the world average. China's urbanization has entered a period of rapid development. The acceleration of urbanization leads to the increasingly prominent contradiction between economic development and ecological construction. Energy, as a driving force for the development of human society, is the basis of the development of modern urbanization. Urbanization process not only involves a large number of rural people moved to cities, but also involves the economic transformation and upgrading of industrial structure, which inevitably lead to urban infrastructure construction of large-scale investment, resulting in a large number of energy consumption, and will eventually bring huge pressure on resource, environment and ecology.
China's urban areas consume 75.15% of the country's total energy, and the per capita energy consumption of urban residents is 6.8 times that of rural residents, according to the National Report on New Urbanization. Every one percentage point increase in the urbanization rate will boost energy consumption by 80 million tons of standard coal. According to the plan, China's urbanization rate will reach 60% by 2020. This means that China's total energy consumption will increase by 240 million tons of standard coal in the next four years due to the increase of urbanization alone. It can be seen that urbanization has an important impact on China's energy consumption, and the pressure on China's green and sustainable development is mainly in urban areas. At present, China is in the middle stage of rapid urbanization development, and the problem that urban spatial layout is not compatible with the carrying capacity of resources and environment is becoming more and more prominent. The direct and indirect effects of urbanization on energy consumption are increasing, and the relationship between urbanization and energy consumption in China has drawn wide attention from many scholars at home and abroad. Under this background, it is of great significance that to make objective evaluation of urbanization threshold effect on energy consumption, to accordingly formulate corresponding policies to promote the coordinated development of urbanization, energy and environment, and to provide energy security for the sustainable development urbanization construction of our country. This paper is organized as following. First of all, on the basis of the understanding of urbanization, this paper empirically However, Liu Jianghua et al. [4] used scenario analysis to draw the conclusion that the two goals of domestic urbanization and total energy consumption cannot be achieved at the same time. In the Suffering from this paradox, Wang
Chongmei [5] , Li Bin, Cao Wanlin [6] respectively analyzed the decoupling relationship between China's economic growth and energy consumption, ecological stress, pollution. Li Posong, Zhu Tan [7] introduced the theory of energy decoupling into urban planning, put forward corresponding technical ways of urban industrial development energy-saving evaluation, and provided a reference for future urbanization development path.
In addition, Guan Xueling et al. [8] set up a decoupling model based on China's 1980-2012 economic growth and energy consumption in the process of the urbanization, the results show that the process of urbanization can drive economic growth and can stimulate and restrain two-way energy consumption at the same time. In order to verify the existence of two-way effect of urbanization on energy consumption, Ma Hailiang et al. [9] only selected provinces among the Yangtze river economic belt to establish the threshold model. The results
showed that: There is a significant threshold effect on industrial energy consumption and the urbanization rate. Using the urbanization rate as threshold variable, there are two structure change points. Before the first threshold point, the urbanization rate has a inhibitory effect on industrial energy consumption. After crossing the second threshold point, the urbanization has a positive effect on industrial energy consumption. Based on China's provincial static and dynamic panel model, Li Biao et al. [10] 
Data Selection and Description

Selection of the Variables
Based on the previous research and current situation, this paper chooses data from 2005 to 2016 of China's 30 provinces, cities and autonomous regions, selects the following variables: Energy Consumption, Urbanization Rate, per capita GDP, Level of Industrialization, Urban Population Density, the proportion of the tertiary industry, Educational Level, Per Capita Budgetary Expenditure. Details are presented in Table 1 . ther increased the construction cost of urbanization. Therefore, energy consumption should put more emphasis on green and sustainability. In this paper, the total energy consumption is used to represent the energy consumption indicators. The unit is 100 million tons of standard coal.
2) Urbanization Rate: The differences in the urbanization process are closely related to the unbalanced distribution of energy consumption. The urbanization rate plays an indirect but important role in the energy consumption of a region.
In this paper, it is calculated by the proportion of urban population to total population.
3) PCGDP: PCGDP can be used to measure the level of economic development in a region, while the lower level of economic development has less impact on the scale of energy consumption. With the gradual development of the economy, the impact on the scale of energy consumption will also increase. In this paper, PCGDP is used as the threshold variable to explain the impact of urbanization on energy consumption under different economic scales. 
Data Resource
The data are mainly from the "China Energy Statistics Yearbook", "China Statis- 
Empirical Analysis
Descriptive Statistics
First, descriptive statistics of each variable are carried out. Import the specific data of the above variables into Stata 14 and run the corresponding program to get the basic conditions of the mean, maximum, minimum, standard deviation and etc. of each variable, and Table   3 .
Unit Root Test
As can be seen from Table 3 , all variables are stable sequences and meet the threshold regression modeling conditions.
Hausman Test
Panel data model can be divided into fixed effect model and random effect model. Usually, Hausman Test is used to select the model. Hausman Test hypothesis.
The null hypothesis H 0 : The model is a random effect model;
The alternative hypothesis H 1 : The model is a fixed effect model.
In this paper, Stata 14.0 is used for Hausman Test. When the significance level is 5%, the p value is 0.0000. Therefore, the null hypothesis H 0 is strongly rejected and the fixed effect threshold regression model should be adopted.
Estimated Results of Threshold Effect
Logarithmic processing of data can reduce the large fluctuation of data without changing the estimation trend of the model. In this paper, the data of PCGDP and UPCDI are processed by logarithm in the model, which makes the model more convincing.
As shown in and coefficient estimators of three stages are significant at the 0.01 level, and all are positive. But the coefficient estimators reduce with the increase of phase, which means that the increase of the urbanization rate can promote energy consumption, but the effect gradually decreased. That is to say, when using PCGDP as the threshold variable to divide the stage, the relationship curve between urbanization level and energy consumption is increasing but decreasing with the increase of stage.
By observing other control variables, we can find that: 1) LI is significant at the level of 0.01 and has a positive correlation with energy consumption. As mentioned above, China's current national conditions, urbanization is built on the basis of high energy consumption, and industry is the main force of energy consumption. 2) PCBE is positively related with energy consumption, but the results are not significant, on the one hand may be because the control index selection is not reasonable, on the other hand, maybe we have chosen PCGDP so lead to the PCBE variable influence; 3) PTI is negatively correlated with energy consumption, which is significant at the level of 0.01. The Increase of PTI means that the structure optimization of economic development, energy consumption reduction and efficiency enhancement, which may have inhibitory effect on energy consumption.
In order to facilitate analysis, this paper took one year every three years for all provinces except Tibet. The statistics are divided into east, middle and west to find out the threshold crossing value. The empirical results are in Table 7 second, the western least, and the number of provinces across the third stage is smaller.
In 2008, the number of provinces in the first phase was greatly reduced, and most of which were western provinces. Most provinces were in the third stage in 2011. In 2014, Xinjiang and Yunnan were in the third stage, and Gansu passed from the first stage to the second stage. The situation in 2016 was almost the same as that in 2014, so we did not put it in Table 7 . As can be seen from the above, the urbanization process of the country has a trend of echelon, with the eastern provinces developing the fastest, the middle region second, and the western region the slowest. There are significant differences in the urbanization Combined with results of Table 6 , it also can be seen that many provinces 
Conclusions and Implications
In this paper, the provincial panel data from 2005 to 2014 of 30 provinces were analyzed, PCGDP was used as threshold variable, using the method of fixed point for threshold. The relations between urbanization rate and the energy consumption were discussed. Hope the result can provide some supporting materials and advices for further studies.
This paper examines the threshold effect of urbanization on energy consumption; however, due to the limitation of data resource and conditions, the research is still insufficient and needs to be further explored. The research object of this paper is mainly the total energy consumption, and not related to energy efficiency, energy consumption elasticity coefficient index, which need to be strengthened in the future study. In addition, the research of this paper is just based on a macro level to get a national economic threshold value. Given that the regional economic development and energy consumption of large differences, it still should study the actual threshold value according to local actual condition. And it is of more practical value for the development through researches of how to determine the actual economic growth rate and energy consumption growth rate by the actual threshold value of each region.
Conclusions
The country was divided into the eastern and western regions according to PCGDP, and the conclusions were as follows.
1) At different stages of economic development, urbanization promotes energy consumption.
2) Combined with the specific parameter estimation results, the double threshold effect is significant. When PCGDP is used as the threshold variable, the two threshold values are 6188.8999 yuan and 9266.3896 yuan respectively.
3) There are obvious regional differences in China's urbanization development. The urbanization level of eastern provinces is significantly higher than gion is different from that in the east, but it is also better than that in the west.
The urbanization development in western China is relatively slow and the level is relatively low. The urbanization level between regions performs in a form of echelon.
Policy Advice
To sum up, the following suggestions are proposed.
1) Accelerate the coordinated development of all provinces and narrow the differences in urbanization development. In the allocation of resources, the market plays a decisive role in automatically adjusting the coordinated development of economy, population and energy. To coordinate eastern, middle and western urbanization and energy consumption, all provinces should pay attention to complementary resources and industrial advantages, the western region should introduce advanced technology and equipment, and the eastern takes the best of its natural resources and labor advantages, etc.
2) Promote the upgrading of industrial structure and the development of urbanization with low energy consumption. Optimize the industrial structure, accelerate the development of high-tech industries and services, appropriately increase the share of the tertiary industry, improve energy utilization efficiency, advocate the enterprise introduces the high efficiency and energy saving equipment, reduce the traditional high energy consumption industries such as coal, and promote development of new and high technology industries such as software and information services.
3) Grasp the law of urbanization's effect on energy consumption and control the energy consumption trend. When the urbanization rate has not passed the first threshold value, on the premise of controlling the total energy consumption, we should pay attention to the speed of urbanization development and give full play to the positive role of urbanization in the economy. When urbanization rate breaks through the second threshold value, we should pay attention to the development of the urbanization rate quality, improve the efficiency of energy use, as far as possible to prevent the development of urbanization have serious negative effect on energy consumption.
